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1. The dear-Optimgm Tzhy

Cptinum astimators are conventionally defined in terms of

f
“h

risx theory utilizing preassigned cost function. iIf a guadracic

£

cost function is u chie optimum {Bayes) estimate is just the

]
o]

{ll
{

expected value of the parameter with respect to the posterior

statistics. In the case of maximum likelihood sstimation

v“

is sufficisnt to daf

ine the optimuwa estimator,

In the present context a,. a,. ... a_ are defined as the

<

ector components of sf{t,a) in Ss’ that iz, 7, slt.a), = By o
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. Y ~ -l " ) t' S ; e aas e o P = P
ENG O, S.: se-. @ owikth viti . B, b, and o ronresents ths
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coryszponding oxgGersd notuplez of these cosfricisnts. Hance
S = Ae + b. From the assumptions on nit} zhe b '3 arz zsrc ne-

Faussian and statistically independent. The poeikerior density

distribution of a. pia/c) is therefore
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m oitaining optimum estinmacs,

the porlinear dependence ¢f the a,.'s on ©.

.8 sre normalized then the ¢ s are idenitical.

Engineering judgement has already bhesn nsce

choice of the L's. Further engineering
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to £find a set of nonlinear transformations focoordinate chan

s

if you like} on the a’s £,ia)., £ {a)., ... £ {a; such that £ (a:
! B i
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and the set of functionz <{,: Bz a corraesronding
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mount tce guessing the optimum astimator. The
will insure us that no information is looh in

that pla/c) = pla/£(c)) .
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Table 1

vuise shape under Considasration

Shape Funciional Form Radius of Gyrziion
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for the Gaussian puise. The two lunear operators that will be

used nave the following orthonormal corresponding time funchicons
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Completing the square in A in the exponenitial under the ilateg:

sigr and assuaming pflaA. W) = plAip{w yieids
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For the above W to satisfy our intuitive motion concerning pulss
width we reguired that W < 1. Let us Lairther assume that £ < 1
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l.e eviimate of W iz £, for high SN and is
Lhblased. Ay the 5ignal Lo noipe J:o.2hses the estimate will he
seretfning closaer o zere thnan £, and alsce hecomes biased.

B. AM znd FM Dztection

Consider & narrowband signal tcgether with narrowband noise,

o
I

s.gnal may be amplituds modulated oxr Erequency {or ohase)

s

rooulated in both cases we assuwwe the carrier frequency is

it

o

Known. #2 will now determine the opcimuem estimate of ine
amplitude {unknown phase) or frequency {unknown amplitude) .
Optimum detectors ¢f am and fm should take into account the
second order statistics as well as the first order statistics.
In this treatment we assume Weiner type smoothing befora and/or
after the sstimator and determine the eatinator from first order
dtatiscics,

The signal is s{t),

s{t}) = A{t) ccs{

) 2% ) S
(D t } L £ 5
+ @ + Q(t)J -1

= A{t} cos wct cas[e + @it)E - alt} sin mct sinr@ +'pﬁt}§ .

The noise a{t) can be reprasented by an in-phase and guadrature
compenent, i.e.,
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